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DETAILED ACTION 
Specification 

1 . Applicant is reminded of the proper language and format for an abstract of the disclosure. 
The abstract should be in narrative form and generally limited to a single paragraph on a 

separate sheet within the range of 50 to 150 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as 
"means", "said" and "disclosed," should be avoided. The abstract should describe the 
disclosure sufficiently to assist readers in deciding whether there is a need for consulting the full 
patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

3. The disclosure is objected to because of the following informalities: The difference 
between two separate reference sign descriptions is unclear. 

More specifically, reference sign 42 and reference sign 40 point to separate items in 
figure 2; however, in the specification, reference sign 40 is labeled as a CCD image detector and 
reference sign 42 is also labeled as a CCD image detector. The Examiner suggests amending the 
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specification, at all appropriate instances, to clearly distinguish between each reference sign as 
they are distinguished in figure 2. 

Appropriate correction is required. 

Drawings 

4. Figure 1 should be designated by a legend such as —Prior Art— because only that which is 
old is illustrated. See MPEP § 608.02(g). 

Corrected drawings in compliance with 37 CFR 1 . 121(d) are required in reply to the 
Office action to avoid abandonment of the application. The replacement sheet(s) should be 
labeled "Replacement Sheet" in the page header (as per 37 CFR 1.121(d)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the Examiner, the 
Applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

5. Claim 11 is objected to because of the following informalities: lack of clarity and 
precision. 

In regards to step (b), the Applicant states "a burst of fist clock pulses wherein each said 
pulse controls", and likewise, in regards to step (c), the Applicant states "a.burst of second clock 
pulses wherein each said pulse controls". Due to the fact that in both steps (b) and (c), the 
Applicant simply states "said pulse controls" demonstrates a lack of clarity and precision, 
because the Applicant fails to specify which "said pulse controls" the Applicant intended to refer 
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to. To alleviate the problem, the Examiner suggests changing "said pulse controls" to "said first 
pulse controls" and "said second pulse controls", respectively. For the purposes of examination, 
the Examiner will interpret Claim 1 1 according to the above-stated suggestions. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 1, 2, 4, 5, 7 - 10, 11, and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by David et al. 

8. For Claim 1, David et al. disclose, as shown in figures 7-11 and as stated in columns 8 
(lines 54 - 67), 9 (lines 1-11), and 1 1 (lines 10 - 42), a charge coupled device (CCD) image 
detector comprising: 

an image area (500) of an array of rows of gates, each gate of said image area array 
being operative to collect and store a charge content representative of a picture element (pixel) of 
an image, said rows of gates of the image area being operative concurrently by a first clock 
signal (0i) to transfer in parallel the charge contents of the gates of each row to the gates of an 
adjacent row in a predetermined direction through said image area; 

a storage area (600/700) of array of rows of gates, each gate of said storage area array 
being operative to store a charge content, said rows of gates of the storage area being operative 
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concurrently by a second clock signal (0s) to transfer in parallel the charge contents of the gates 
of each row to the gates of an adjacent row in the predetermined direction through said storage 
area, said storage area array of rows (600/700) disposed in said CCD detector such that a first 
row of said image area array of rows (bottom-most row closest to the storage area 600/700) is 
adjacent a last row of said storage area array of rows (top-most row closest to the image area 
500) to accommodate a transfer in parallel of the charge contents of the gates of said first row of 
the image area to the gates of said last row of the storage area (the solid single direction 
directional arrows are the direction in which charge travels), wherein the image and storage areas 
are operative by the first and second clock signals, respectively, to transfer the charge contents of 
the rows of the image area array to rows of the storage area array (See figure 9 and column 9, 
lines 1-11); 

a buffer area (610/710) of an array of rows of gates, each gate of said buffer area array 
being operative to store a charge content, said rows of gates of the buffer area being operative 
concurrently by a third clock signal (0b) to transfer in parallel the charge contents of the gates of 
each row to the gates of an adjacent row in the predetermined direction through said buffer area, 
said buffer area array of rows disposed in said CCD detector such that a first row of said storage 
area array of rows (bottom-most row closest to the buffer area 610/710) is adjacent a last row of 
said buffer area array (top-most row closest to the storage area 600/700) of rows to accommodate 
a transfer in parallel of the charge contents of the gates of said first row of the storage area to the 
gates of said last row of the buffer area, wherein the storage and buffer areas are operative by the 
second and third clock signals, respectively, to transfer the charge contents of the rows of the 
storage area array to rows of the buffer area array (See figure 9 and column 9, lines 1-11); and 
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a readout register (340) of a row of gates, each gate of said readout register being 
operative to store a charge content, said readout register disposed in said CCD detector such that 
a first row of said buffer area array (bottom- most row closest to the readout register 340) of rows 
is adjacent the row of said readout register (340) to accommodate a transfer in parallel of the 
charge contents of the gates of said first row of the buffer area to the gates of said readout 
register as controlled solely by the third clock signal (the clock signals operate independently), 
said row of gates of the readout register being operative concurrently by a fourth clock signal 
(0h) to transfer serially the charge contents of the gates thereof through said register in a 
predetermined direction to an output signal line (350). 

9. As for Claim 2, David et al. disclose, as shown in figures 7 and 10, the CCD image 
detector of Claim 1 wherein the number of rows (1035 - rows) of the image area array (500) is 
equal to the composite number of rows of the storage area array (600/700 - 748 rows) and buffer 
area array (610/710 - 287 rows). 

10. As for Claim 4, David et al disclose, as stated in columns 8 (lines 59 - 65) and 1 1 (lines 
25-31), that the number of rows in the buffer area (610/710) is pmposely set as a fraction of the 
number of rows of the image area (500), so as to achieve the advantages of a reduction in 
"thermal noise" and increased "bandwidth"; therefore, David et al. also disclose the CCD image 
detector of Claim 1 wherein the number of rows of the buffer area array (610/710) is equal to the 
number of a designated band of rows of the image area array. 

11. As for Claim 5, although it is not shown, it is inherent to David et al. for David et al. to 
provide the CCD image detector of Claim 1 comprising a timing controller for controlling the 
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operation of the first, second, third and fourth clock signals. David et al. would not be able to 
provide the clock signals (0i; 0s; 0b; 0h) if a timing controller were not present therein. 

12. As for Claim 7, David et al. disclose, as shown in figure 9, the CCD image detector of 
Claim 5 wherein the timing controller operates the first, second, third and fourth clock signals 
(0i; 0s; 0b; 0h) in a predetermined sequence to effect a readout of the charge content of a 
plurality of bands (one band of a plurality of bands corresponds the "previous active field 
period" and another band of the plurality of bands corresponds to the "field period") of rows of 
gates. 

13. As for Claim 8, David et al. disclose, as shown in figures 10 and 1 1, the CCD image 
detector of Claim 5 wherein the timing controller operates the first, second, third and fourth 
clock signals (0i; 0s; 0b; 0h) in a predetermined sequence to effect a readout of the charge 
content of an image frame ("frame transfer"). 

14. As for Claim 9, David et al. disclose, as shown in figure 9 and as stated in column 9 
(lines 4 - 9), the CCD image detector of Claim 5 wherein timing controller is operative to: 

(1 - see figure 9f) control the first, second and third clock signals (0i; 0s; 0b) 
concurrently to transfer the charge contents of the rows of the image area array to rows of the 
storage area array (600/700) and the buffer area array (610/710), 

(2 - see figure 9b) control the second and third clock signals (0s; 0b) concurrently to 
transfer the charge contents of the rows of the storage area array (600/700) to rows of the buffer 
area array (6 10/710), 

(3 - see figure 9d) control the third clock signal (0b) to transfer in parallel the charge 
contents of the last row of the buffer area (610/710) to the readout register (340), and 
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(4 - see column 9, lines 4-9) control the fourth clock signal (0h) to transfer serially the 
charge contents of the gates of the readout register (340) through the register in a predetermined 
direction to the output signal line (350). 

15. As for Claim 10, David et al. disclose, as shown in figures 7, 8, and 9 and as stated in 
column 9 (lines 4 - 9), the CCD image detector of Claim 5 wherein the timing controller controls 
solely the third clock signal (0b) to transfer the charge contents of the buffer area array 
(610/710) of rows to the read out register (340). 

16, For Claim 11 (please see objection above), David et al. disclose, as shown in figures 7 - 
1 1 and as stated in columns 8 (lines 54 - 67), 9 (lines 1-11), and 1 1 (lines 10 - 42), method of 
operating a charge coupled device (CCD) as an image detector comprising the steps of: 

(a - see figures 9a - 9c) collecting and storing charge content in gates of an image area 
array (500) of rows of gates for a predetermined period of time, said charge content of said gates 
of said image area array representative of a picture elements (pixels) of an image frame; 

(b - see figures 9d - 9f) transferring the stored charge contents of the image area array 
(500) to a storage area array (600/700) of rows of gates controlled by a burst of first clock pulses 
(0i - see column 8, lines 54 - 60, and column 10, lines 16-20) wherein each said [first] pulse 
controls the transfers in parallel of the stored charge contents of gates between adjacent rows 
through the image and storage areas in a predetermined direction (the solid single direction 
directional arrows are the direction in which charge travels); 

(c - see figures 9f and 9g) transferring the charge contents of a predetermined number of 
adjacent rows of the storage area array (600/700) to a like number of adjacent rows of a buffer 
area array (610/710) of rows of gates controlled by a burst of second clock pulses (0s - see 
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column 10, lines 32 - 40) wherein each said [second] pulse controls the transfers in parallel of 
the stored charge contents of gates between adjacent rows through the storage and buffer areas in 
the predetermined direction (the solid single direction directional arrows are the direction in 
which charge travels); 

(d - see figures 9a - 9c) transferring in parallel the charge contents of adjacent rows 
through the buffer area array (610/710) in the predetermined direction by a pulse of a third clock 
(0b) so that the charge contents of a last row of gates of the buffer area array are transferred in 
parallel to a row of gates in a readout register (340); 

(e - see column 9, lines 4-9) shifting out the charge contents of the gates of the readout 
register serially to an output (350) of the CCD as controlled by the pulses of a fourth clock (0h); 

(f) thereafter, repeating steps (d) and (e) for each row of the predetermined number of 
adjacent rows of stored charge content of the buffer area array transferred from the storage area 
array in step (d); and 

(g) repeating steps (c)-(f) for each predetermined number of adjacent rows of a set of 
predetermined number of adjacent rows of the storage area array (Steps f and g correspond to a 
frame transfer method of operating, which is shown in figures 10 and 1 1 of David et al.). 

17. As for Claim 20, David et al. disclose, as shown in figures 9 and 10, a "previous field" 
and a current "field"; therefore, David et al. disclose the method of Claim 1 1 including the step 
of repeating steps of (a) through (g) periodically. 
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Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

19. Claims 3, 6, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
David et al. 

20. As for Claim 3, David et al. disclose, as stated in columns 8 (lines 59 - 65) and 1 1 (lines 
25 - 3 1), that the number of rows in the buffer area (610/710) is purposely set as a fraction of the 
number of rows of the image area (500), so as to achieve the advantages of a reduction in 
"thermal noise" and increased "bandwidth"; however, David et al. does not specify that the 
number of rows in the buffer area is equal to the square root of the number of rows of the image 
area rounded up to the nearest integer. 

Since setting the number of rows in the buffer area to a specific fraction of the number of 
rows in the image area is taught by David et al., at the time the invention was made, it would 
have obvious to one with ordinary skill in the art to also have set the number rows in the buffer 
area to the square root of the number of rows of the image area rounded up to the nearest integer. 
At the time the invention was made, one with ordinary skill in the art would have been motivated 
to set the number of rows in the buffer area to the square root of the number of rows of the image 
area rounded up to the nearest integer for the advantage of reducing the "thermal noise" and 
increasing the "bandwidth" of image data. 
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21 . As for Claims 6 and 19, while David et al disclose operating the CCD image detector as 
a frame transfer image detector, David et al do not disclose purging the CCD image detector of 
charge contents. However, Official Notice (See MPEP § 2144.03) is taken that both the 
concepts and advantages of purging the CCD image detector of charge contents are well known 
and expected in the art. At the time the invention was made, it would have been obvious to one 
with ordinary skill in the art to have purged the CCD image detector of charge contents, so as to 
reduce the occurrence of smearing. 

Allowable Subject Matter 

22. Claims 12 - 18 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. The following is a statement of reasons for the indication of 
allowable subject matter: 

As for Claims 12 and 15, while the closest prior art teaches of providing a frame transfer 
charge-coupled image sensor wherein the transfer rate between an image acquisition area and an 
image storage is low to reduce thermal and fixed pattern noise, the closest prior art does not 
teach or fairly suggest dividing the storage area array into a plurality of bands of rows wherein 
each band of said plurality includes a predetermined number of adjacent rows of charge content 
and then transferring the charge contents of a predetermined number of adjacent rows of the 
storage area array to a like number of adjacent rows of a buffer area array of rows of until a first 
band of charge content of said plurality of bands is transferred to the buffer area array. 
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Conclusion 

23. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following is a brief description of the cited prior art as labeled on attached form 
PTO-892: 

o Prior Art B discloses, in the very least, as shown in figure 3, an image area array (24), 
storage area array (26 A), a buffer area array (26B), and a readout register (27). 
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Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Justin P Misleh whose telephone number is 703.305.8090. The 
Examiner can normally be reached on Monday through Thursday from 7:30 AM to 5:30 PM and 
on alternating Fridays from 7:30 AM to 4:30 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Wendy R Garber can be reached on 703.305.4929. The fax phone number for the 
organization where this application or proceeding is assigned is 703.872.9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free) . 
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